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P lague a lw ays  has been one of mankind’s wors t 
enem ies.  As a p es t i le n t ia l  d i s e a s e ,  it can be 
traced  back uninterruptedly to the third century 
before the Chris t ian  era  when D ionysius  spoke 
of it a s  a fa ta l d i s e a s e  in L ibya ,  Egypt,  and Syria. 
Prior to that time, Homer desc r ibed  plague among 
the G reeks at the s iege  of Troy in 1184 B .C . ,  
ascr ib ing  it to  the  wrath of Apollo who w as angered  
at an insult to  h is  high p r ies t  C h ry se s ,  and a l so  
to  the god’s m alevolence and d isg u s t  at the f i l th  
lying about the camp. Probably  the e a r l ie s t  known 
reference to  p lague occurs  in the F i r s t  Book of 
Samuel, C hap te rs  5 and 6, where mention is  made 
of the d is e a s e  having broken out in C anaan  during 
military opera tions  a g a in s t  the I s ra e l i te s  cen tu r ies  
before the C hris t ian  era .  It is  s ta te d  that the in­
habi tan ts  of se v e ra l  c i t i e s  were a t tacked  with 
emerods, and tha t  the p e s t i le n c e  c a u se d  a deadly  
des truc tion .  In B e thschem esch ,  over 50,000 per­
so n s  died . It a l so  is recorded that in order tha t  
the plague might be s ta y ed ,  the P h i l i s t in e s  made 
propitiatory offerings of golden images of the ir  
tumors and of the mice tha t marred the land to the 
God of Is rae l .  T h is  appears  to  be the e a r l ie s t  
reference to  an ep izoo tic  among mice in co n n e c ­
tion with the d i s e a s e .
Rufus of E p h e su s ,  about 100 A.D., probably 
gave the firs t  descr ip tion  of p lague which has  
been preserved .  The f irs t  recorded plague e p i ­
demic in the world’s history  occurred in the 
reign of Marcus Aurelius 164-180 A.D., the second ,  
in Egypt in 542. The Great P lague of Ju s t in ian  
in the s ix th  century is sa id  to  have carried off 
half the population  of the Roman Empire.
In the fourteenth century, a new European e p i ­
demic began which became known as  the B lack 
Death. It is es t im ated  tha t  it k i l led  one-fourth of 
the population of Europe ,  or about 25 million per­
sons .  In some coun tr ies ,  however, the to ta l dea th s  
approximated 70 percent of the inhab itan ts .  P lague 
continued to  hold sw ay in Europe during the 
fifteenth, s ix teen th ,  sev en te en th ,  and e igh teen th  
cen tur ies ,  but se em s  to  have d isappea red  by the 
middle of the n ine teen th  century.
T h e  p resen t pandemic, which began  in the 
Orient in 1894, has  had the most w idespread  d i s ­
tribution of any of the known ep idem ics .  It has  
invaded every continen t of the world,and h a s  been 
reported from nearly every  country. India has  su f ­
fered the most with about 12 million d ea th s  
reported in the la s t  54 y ea rs .  Although the mor­
ta l i ty  ra te  per world population does  not approach 
tha t  of the B lack Death of the fourteenth century, 
the p re se n t  pandsmic ranks  a longside the most im­
portant previous ones a s  far as  the to ta l  number 
of c a se s  is concerned; and far ex c e e d s  a l l  others 
in regard to i ts  w idespread  d is tribu tion  (table  1).
T he  New World w as  invaded by plague at 
Asuncion, Paraguay , in April 1899. Since that 
time there have been about 60,000 c a s e s  reported 
in North and South America. About 98 percent of 
these  have occurred in South America. Although 
nearly  900 ca se s  have been reported in Mexico, 
th e se  occurred in two sh a rp  outbreaks in 1902-3 
and 1920-22, and there is  no reason  to  believe 
tha t  any endemic foci e x i s t  in ei ther  dom estic  or 
wild roden ts .
While the United S ta te s  is second  in North 
America from the point of view of to ta l  c a s e s  
reported, it is f irs t  in importance from the over-all 
v iewpoint b ecau se  of the ex is te n ce  of a  tremen­
dous endemic rese rvo ir  of infection in i ts  wild 
rodent populations ( tab le  2).
Quarantine o ff ic ia ls  began to  be concerned 
about the importation of human plague into th is  
country about the  time th a t  the p resen t pandemic 
s ta r te d .  T h e i r  fea rs  appeared  to  be ju s t i f ied  when 
c a s e s  of plague were found on three o cc as io n s  in 
1899 and 1900, on board sh ips  arriving a t  San 
F ra n c is c o ,  C a l i f . ;  New York, N .Y.; and Port 
T ow nsend ,  Wash. Although maritime quarantine 
w as apparen tly  s u c c e s s fu l  in preventing the impor­
ta t ion  of human p lague, l i t t le  then w as  known of 
the role which the rat and its  f lea  p layed in t r a n s ­
m iss ion ,  and it w as inev itab le  tha t rodent plague 
would be imported. T here  is  no ava i lab le  ev i­
dence to  show when th is  occurred; but at some 
time during the la s t  yea rs  of the n ine teen th  cen-
♦ W e s te r n  C o m m u n i c a b l e  D i s e a s e  C e n t e r  L a b o r a t o r y ,  S a n  F r a n c i s c o ,  C a l i f .
l
Courtesy of the David J. Sencer CDC Museum
WORLD D IST R IB U TIO N  OF PRESENT PLAGUE PANDEMIC
T a b l e  1
Year  
F i r s t  R eported Locat ion
Year  








Y u n n a n ,  C h i n a
C a n t o n ,  C h i n a
F ormos a 
Bombay,  I n d i a  
B a s r a ,  T u r k e y
J i d d a h ,  A r a b i a
O s a k a ,  J a p a n  
M a r i t i u s ,  M a d a g a s c a r  
S a m a r k a n d ,  R u s s i a  
V i e n n a ,  A u s t r i a  
L o n d o n ,  E n g l a n d
A l e x a n d r i a ,  E g y p t
S a n t o s ,  B r a z i l
F r e n c h  I v o r y  C o a s t
L o r e n z o  M a r q u e z ,  P . E .  A f r i c a
L i s b o n ,  P o r t u g a l
B u s h i r e ,  P e r s i a
R e u n i o n  I s l a n d
S t r a i t s  S e t t l e m e n t s
P a r a g u a y
K o l o b o o k a ,  A s t r a k h a n ,  R u s s i a  
R o s a r i o ,  A r g e n t i n a  
H o n o l u l u ,  H a w a i i
Cape  Town,  B r i t i s h  S o u t h  A f r i c a  
Numea,  New C a l e d o n i a  
B a r c e l o n a ,  S p a i n  
B e i r u t ,  S y r i a  
Z anz  i b a r
S y d n e y ,  A u s t r a l i a  
A u c k l a n d ,  New Z e a l a n d  
P e r s i a n  K u i d i s t a n  
M a n i l a ,  P h i l i p p i n e s  
G l a s g o w ,  S c o t l a n d  
Sa n  F r a n c i s c o ,  U . S . A .














M a r s e i l l e ,  F r a n c e  
C a r d i f f ,  Wal es  
C a p e  V e r d e  I s l a n d s
N ap le s ,  I t a l y  
M o n t e v i d e o ,  U r u g u a y  
S i a m
M a z a t l a n ,  Me x i c o  
F r e n c h  I n d o - C h i n a  
N a i r o b e , Kenya
P i s c o ,  P e r u  
I q u i q u e ,  C h i l e  
A l g e r  i a
S u m a t r a
Panama
L i b e r i a
C a n a r y  I s l a n d s  
T e n e r i f e
Tun i s  i a  
T r i n i d a d
A z o r e s  
Vene  zue 1 a 
E c u a d o r
V i r g i n  I s l a n d s  
M o r o c c o ,  C a s a b l a n c a  
J a v a  
Cuba
P u e r t o  R i c o  
G r a n a d a
G r e e c e
B o l  i v i a
C a n a d  a
tury, infected ra ts  must have left sh ip s  in San 
F ra n c isc o  harbor and spread  plague among the 
r a t s  of that ci ty . R ecognized  human c a s e s  did not 
appear until March 1900, although there is some 
reason  to bel ieve that unsuspec ted  c a s e s  were 
occurring as  early  as 1898. The firs t  San F r a n c i s ­
co epidemic la s ted  for nearly 4 years  and accoun ­
ted for 127 c a s e s ,  few of which recovered .  T h is  
epidemic was notable for the fac t  that there was 
v io len t  d isagreem ent between the  fac t io n s  who
claimed that it w as and w as not p lag u e .  Subse­
quent epidem ics occurred in San F ra n c isc o  in 
1907; in Sea t t le  in 1907; in New Orleans in 1914 
and 1919; in Oakland in 1919; in P en saco la ,  
G a lves ton ,  and Beaumont in 1920; and in Los 
A ngeles  in 1924 (figure 1, tab le  3). All of th e se ,  
with the excep t ion  of the 1919 outbreak in Oakland 
which s ta r ted  when a squ irre l hunter developed 
secondary pneumonic p lague,  took place  at a 
time when dom estic  ra ts  were involved in an ac tive
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Table 2
PLAGUE CASES IN THE NEW WORLD
Country C ases P erce n t
o f  T o t a l
P e r u 2 1 , 6 6 4 3 6 .5 %
E c u a d o r 1 1 , 7 7 0 19 . 8%
Br a z i l 7 , 9 8 6 13 .5%
A r g e n t  i n a 6 , 8 89 11. 6%
Ch i  l e 5,  125 8 . 6 %
Bo l  i v  i a 3 , 3 4 8 5 .6%
M e x i c o 868 1.4%
Vene z u e l a 565 0 . 9 %
U n i t e d  S t a t e s 503 0 . 8%
P a r  a g u a y 500 0 .8%
P u e r t  o R i e  o 8 8 )
Cuba 68
Tr  i n i d  ad 13 0 .5%
Pan ama 2
Gr a n a d  a 1
C a n a d  a V
T o ta l 5 9 , 3 9 1 100 .  0%
A d a p t e d  f r o m M o l l  a n d  O ' L e a r y :  P l a g u e  i n
t h e  A m e r i c a s :  An H i s t o r i c a l  a nd  Q uasi-
E p i d e m i o l o g i c a l  S u r v e y .
plague ep izoo tic .  T h e  only time in our history  
when it w as known tha t  ra ts  were involved in 
su c h  ep izo o tic s  and no human c a s e s  a rose ,  was 
during the period from 1942-44 when the ra ts  of 
T acom a,  Wash., were involved and over 100 were 
proved to  be in fec ted .  At the p resen t time, there 
is  no c i ty  in the country where dom estic  rodents  
are known to  he infected with p lague,  and ac tive  
efforts  cons tan t ly  are being made to prevent th is  
from happening.
At some time about the beginning of th is  cen­
tury, plague sp read  from domestic  ra ts  in the San 
F ra n c isc o  Bay area  to the C a liforn ia  ground 
squ irre l .  Again there is no ev idence a s  to when 
th is  might have occurred . T he f irs t  indication 
tha t  it w as  a p o ss ib i l i ty  was in 1903 when human 
c a s e s  were reported  in rural Contra C o s ta  County 
in an area  where there were no r a t s .  At tha t time, 
it w as  su sp e c te d  th a t  the source of the c a s e s  
might have been from infec ted  wild roden ts ,  and a 
se a rch  w as  made but none were found. It w as  not 
until  during the second  San F ra n c is c o  epidem ic,  
in 1908, tha t infected  ground squ irre ls  were found 
on a  ranch  in Contra C o s ta  County, where a human
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Figure I
COUNTIES WHERE HUMAN PLAGUE HAS OCCURRED
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T able  3
COUYTIES IN THE UNITED STATES IN WHICH 







C o n t r a  C o s t a 15 13
F r e s n o 1 1
Los A ng e le s 42 36
Modoc 1 1
Mo nt e r ey 2 1
P l a c e r 1 0
San B e n i t o 4 3
San B e r n a r d i n o 1 0
San F r a n c i s c o 289 196
San J o a q u i n 1 0
San L u i s  Obi spo 1 0
S a n t a  B a r b a r a 1 1
S a n t a  C l a r a 1 0
S a n t a  Cruz 2 0
S i s k i y o u 4 3
S on oma 1 0
S t a n i s 1aus 2 0
T u l a r e 1 1
F lo r id a








D o u g l a s 1 0
New Mexico
T aos 1 0
L i n c o l n 1 1
Lea 1 0




G a l v e s t o n 16 11
H a r r i s 1 0
J e f  f e r  son 14 7
Utah
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c a s e  had died. At about the same time, a boy in 
L os  A ngeles  w as b itten  by a squ irre l  and d e v e l­
oped plague. A sea rch  for infected squ irre ls  
revea led  one in the same general a rea  of the  city . 
B e ca u se  of th e se  find ings,  a general survey of 
Califo rn ia  ground squ irre ls  was s ta r ted  in April 
1909. The d is e a s e  was found so  w idespread in 
the sq u ir re ls  of Contra C o s ta  and Alameda tha t 
the survey was extended to other C a liforn ia  coun­
t i e s ,  and by the middle of 1910 plague foci had 
been found in 10 of the  25 coun ties  which rep re­
sen ted  a l l  but the extreme n o r t h e a s t e r n  and 
e a s te rn  range of the Califo rn ia  ground squirre l.
In 1911, infected  sq u ir re ls  had been found in 
so  many coun ties  th a t  fea rs  begpn to  be e x p re ssed  
tha t  plague might a lready  have sp read  to other 
S ta te s ,  and rec o n n a is san ce  su rveys  were made in 
the coun ties  of Oregon, N evada,  and Arizona 
w hich bordered on C aliforn ia .  No infected  squ ir­
re ls  were found ou tside  of Californ ia  a t  tha t time.
It then  appeared tha t  (1) in order to  prevent the 
re infec tion  of dom estic  roden ts  from wild rodent 
so u rce s  and (2) in order to  prevent the  e s ta b l i s h ­
ment of endemic foci of plague which would be a 
menace not only to C a liforn ia  c i t ie s  but to  the 
re s t  of the country, it w as d es irab le  to  e rad ica te  
plague in the C a liforn ia  ground squ ir re l .  The 
erad ica tion  proposal w as  divided into two major 
par ts :  f irs t ,  a squirrel-free zone would be created 
around the c i t ie s  of the San F ra n c isc o  Bay area  
in order to prevent the réin troduction of plague 
into the dom estic  rodent popula tions of those 
c i t ie s ;  and second ,  ru ra l  plague w as to be e ra d i ­
ca ted  by the use of every tool k n o w n  to  be 
effec tive .
The program w as  launched as  a  fairly long-range 
proposition which might take severa l  years to 
accom plish .  F e d e ra l ,  S ta te ,  and county funds 
were provided to  carry on th e se  a c t iv i t ie s .  L i te r ­
a l ly  m illions of ground squ ir re ls  were k illed  during 
the years  tha t millions of do lla rs  were poured 
into th is  ac tiv i ty .  T h e  P ublic  Health  Service 
mainta ined an active in te res t  in the erad ica tion  
of plague in ground squ irre ls  until 1936 when it 
turned over its share of the work to  the California  
S tate  Department of H ealth . The State of California  
has  continued  some type of plague control ever 
s in c e ,  although it long s ince  has given up the 
id e a o f  being able to e ra d ic a te  p lague in the ground 
squirre l ,  which never w as  accom plished .
A second  phase  in the history of plague among 
wild rodents  began in 1934 when a sheepherder 
came down with the d is e a s e  in Lake County, Oreg.
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The following year ,  a sea rch  w as made for in fec­
ted rodents  in the same area and p lague-infec ted  
squ irre ls  were found. T h is  was the first ev idence 
that the wild rodents  of any S tate  ou ts ide  of C a l i ­
fornia were involved. T h ese  f indings led the 
Service to concentra te  i ts  efforts  on determining 
ju s t  how w idespread  plague ac tua lly  was in the 
West.
During the pas t  14 y ea rs ,  from 4 to 14 mobile 
survey units have been sen t  out into the field 
during the spring, summer, and fall months. T h ese  
units  are f ield  laboratory trucks equipped for 
hunting and trapping. A two-man crew traps  and 
shoo ts  wild roden ts ,  performs a u to p s ie s ,  and 
removes e c to p a ra s i te s  from the an im als  obta ined. 
If the animal’s organs appear in fec ted ,  sam ples  
are exp ressed  to the San F ra n c isc o  laboratory 
in iced thermos jugs.  Here the t i s su e  is macerated 
and in jected  into or inoculated  onto the skin of a 
guinea pig. If plague is p resen t,  the guinea pig 
generally  d ie s  in about 5 days  and a presumptive 
d iag n o s is  can be made at au topsy . T h is  d iag n o s is  
then is  confirmed by bac te rio log ica l  procedures 
and se ro log ica l  t e s t s .  All e c to p a ra s i te s  removed 
from wild roden ts  are p laced  in 2 percen t sa l ine  
in g la s s  v ia ls  and sh ipped  to the laboratory in 
mailing tubes .  The e c to p a ra s i te s  are counted, 
identified a s  to s p e c ie s ,  m acerated  in mortars, 
emulsified in normal s a l in e ,  and in jec ted  into 
or inoculated onto the sk in  of guinea pigs.
Beyond the ea r l ie r ,  h is to r ica l  f indings of plague 
which followed introduction in T e x a s ,  L o u is ia n a ,  
and F lo rida ,  surveys now have been made in 17 of 
the westernm ost S ta te s ,  and nearly every county 
w est of the 100th meridian has  been surveyed one 
or more tim es. Over 1% million wild rodents  and 
their  e c to p a ra s i te s  have been examined, and near­
ly 4 ,000 found to be p lague- infec ted .  P lague foci 
have been found in 131 coun ties  of 15 of these  
Western S ta te s .  In addition to C a liforn ia  and 
Oregon, plague first w as found in the following 
S ta tes  in the yea rs  given: Montana, 1935; Idaho, 
Nevada, Utah, and Wyoming, 1936; Arizona, New 
Mexico, an d Washington, 1938; Colorado and North 
Dakota, 1941; Oklahoma, 1944; K an sa s ,  1945; and 
T e x a s ,  1946 (figure 2). Human c a s e s  resu lt ing  
from contact with in fec ted  wild roden ts  have 
occurred in C a liforn ia ,  Nevada, Oregon, Idaho, 
Utah, and New Mexico (figure 1). (The s ing le  ca se  
in Washtenaw County, Mich.,  is a laboratory in­
fection.)
The treatment of human plague has been im­
proved greatly  in recen t years .  Formerly, bubonic
R e m o v i n g  e c t o p a r a s i t e s  f rom  w i l d  r o d e n t s .
C o u n t i n g  a n d  i d e n t i f y i n g  e c t o p a r a s i t e s .
I n j e c t i n g  e c t o p a r a s i t e s  i n to  s k i n  o f  g u i n e a  p ig .
5
HANDLING OF ECTOPARASITES
Courtesy of the David J. Sencer CDC Museum
L E G E N D  
COUNTIES SURVEYED 
COUNTIES WITH POSITIVE FINDINGS
Figure 2
SURVEYED AREAS AND POSITIVE FINDINGS
plague killed  about two-thirds while pneumonic 
p lague w as almost invariably fa ta l .  While many 
types of therapy have been tried, there were but 
two which were a t  a l l  e ffec t ive :  serum with which 
to treat c a s e s ,  and vac c in es  to  prevent the d i s ­
e a s e .  Serum w as fairly e ffec tive  if given early 
in large d o se s .  V acc ines  have been used on a 
large s c a le  in various parts  of the world, but are 
not 100 percen t e ffec t ive ,  and the period of pro­
tec tion  is limited to se v e ra l  months. In the late 
th ir t ie s ,  su lfa  drugs were found to be  of value 
in the treatment a s  well as  in the prophylaxis of 
p lague,  and su lfad iaz ine  is probably the most 
e ff icac ious .  Streptomycin is an even better  drug. 
A combination of streptom ycin  and su lfad iaz ine ,  
if g iven early enough and in adequate  d o s e s ,  is 
capable  of curing even p n e u m o n i c  p l a g u e  
(figure 3).
T he  development of almost sp e c if ic  methods of 
treating  plague h as  taken away some of the fears 
which were so  jus t ly  w arranted when th is  d i s e a s e  
s truck  a community. However, there are s t i l l  ample 
re a so n s  why v ig ilance  cannot be re laxed  aga in s t  
plague at th is  time, merely because  good methods 
of treatm ent now are  p o s s e s s e d .  P lague  s t i l l
demands re sp e c t  because  of the fac t  tha t  in 15 of 
our Western S ta te s  there is perhaps the largest 
focus of wild-rodent plague in the world and many 
s p e c ie s  of wild rodents and e c to p a ra s i te s  are 
known to be involved in the broad spectrum of 
th is  d i s e a s e .  T h e  v a s tn e s s  of the a rea  involved 
makes it im practical even  to think about the e rad ­
ication  of plague in th e se  roden ts  even if one 
could forget the illuminating story connected  with 
at tem pts  to e ra d ica te  plague in the California 
ground squirrel.
While it appears  b io log ica lly  and economically  
impractical to e rad ica te  wild-rodent plague, there 
is no reason  why good preventive m easures  should 
be neg lec ted .  E xper ience  with plague in th is  
country has dem onstrated  tha t ep idem ics usually  
begin a fte r  dom estic  roden ts  have become infec­
ted  and wild-rodent plague becomes important then 
for two rea so n s :  f i rs t ,  it is a  cons tan t  potentia l 
source  for the infection of domestic  rodents in 
urban communities which are located  in the v ic in­
ity of plague foci; second ,  it will continue to 
cause  iso la ted ,  s in g le ,  widely sc a t te red  c a s e s  
of human plague.  T he infection of domestic ro­
d en ts  can lead quickly to  human ep idem ics .  The
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Figure 3
H O S P I T A L  0  A Y S
occurrence of h u m a n  c a s e s  in fec ted  by wild 
rodents does not lead n e c e s sa r i ly  to  ep idem ics 
un less  the patient deve lops a secondary  plague 
pneumonia and s t a r t s  a pneumonic epidemic.
The single c a s e s  of human plague of wild- 
rodent origin are handled bes t  by educat ing  phys i­
cians to  recognize the d is e a s e  when it occurs 
and s ta r t  treatment early .  T h is  en hances  the 
p o s s i b i l i t y  of recovery and p r e v e n t s  the 
development of pneumonic s ig n s .
The prevention of the transm iss ion  of wild- 
rodent plague to dom estic  roden ts  can be accom ­
plished b es t ,  not by efforts  d irec ted  ag a in s t  wild 
rodent foci, but by programs of dom estic-rodent 
control. By combating domestic  roden ts  with every 
possible  m eans,  their  numbers can  be kept down 
to a point a t  which they will not be capable 
of supporting an ep izoo tic  of p lague.  T here  are 
effective means of eliminating  su c h  ep izo o tic s  
that may occur in dom estic  roden ts :  DDT, com­
pound 1080, ratproofing, g a rb a g ed isp o sa l  m ethods,  
and good community housekeeping  methods should  
be able to  w i p e  o u t  a plague ep izoo tic  in short 
order  s h o u l d  o n e  chance  to gain a  foothold. How­
e v e r ,  a n  o p p o r t u n i t y  will be m issed  if effo rts  are 
not m ad e  t o  e l i m i n a t e  the p o ss ib i l i ty  of such  ep i ­
z o o t i c s  b y  e s t a b l i s h i n g  permanent dom estic -  
r o d e n t  c o n t r o l  p r o g r a m s  in all Western c i t ie s  
w h ic h  a r e  a n y w h e r e  near known p lague foci.
T h e  future program of the Western Communicable 
D ise a se  C enter  Laboratory fo llows these  general 
p r inc ip les :  ( l )  Surve il lance  over the eastw ard
spread  of plague; (2) Promotion of domestic  rodent 
control programs; (3) E ducation  of the medical 
profession in early  recognition ,  early  d iagnos is ,  
and early  treatm ent m ethods; (4) C ontinuation  of 
plague re sea rch .
At the p resen t time, su rve il lance  over the 
eas tw ard  spread of plague is being limited to the 
ea s te rn  boundary of the known infec ted  territory; 
th a t  is ,  to  those  S ta tes  which lie between North 
Dakota and T ex a s  in c lu s iv e .  Domestic-rodent 
control is being promoted ac t iv e ly  in Washington, 
Oregon, Idaho, Montana, Colorado, Utah, New 
Mexico, and Wyoming. It is  hoped tha t  the scope 
of th is  ac t iv i ty  will be ex tended  in the future 
until there is effec tive coverage in all S ta te s  with 
known plague foci. The educa t ion  of the public 
and of the m edica l p ro fess ion  is  being promoted 
ex ten s iv e ly  so  tha t knowledge of the epidem i­
ology, d ia g n o s is ,  and treatm ent of plague will 
become common knowledge. S tud ies  on al l  p h a s e s  
of plague prevention and control w ill be continued 
in the hope tha t  more effec tive methods w ill resu l t .
P lague  may have been one of mankind’s  worst 
enem ies ,  but the knowledge and the too ls  now 
p o s s e s s e d  should  make it a far l e s s  formidable 
opponent in the future than it h a s  been in the pas t .
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